A comparison was made between 126 left and 126 right percutaneous infraclavicular subclavian vein cannulations. Compared with the right side, insertion of the cannula on the left side resulted in Significantly (p < 0.01) fewer catheter tip misplacements although both sides showed the same incidence of cannulation failures and immediate complications. Using the infraclavicular approach to the subclavian vein for central venous cannulation, the left side is to be preferred.
sided insertions. 4 The high incidence of misplaced catheters from the right side was confirmed by Padberg et al. 5 although the relationship between the side and incidence of other technical complications was not mentioned in either study.
Since there are numerous anatomical differences between left and right sides we prospectively studied 126 left-sided and 126 right-sided infraclavicular subclavian catheterisations to compare the incidence of failure to cannulate the vein, and the incidence of technical complications on the two sides.
PATIENTS AND METHODS Patients requiring central venous cannulation for parenteral nutrition, central venous pressure measurement, difficult peripheral venous cannulation and prolonged administration of irritant medication had either a left or right subclavian vein catheter inserted using a standard subclavian approach. 6 The choice of which side to cannulate was the operator's. The first 126 right-sided insertions were compared with the first 126 left-sided.
A 16 gauge 12 inch catheter (Deseret 'Intracath' 3172) was inserted using a 14 gauge 5 cm needle. The cannulation was undertaken by clinicians experienced in its use as classified by Bernard and Stahl as either group 111 or greater' (i.e. an experience of greater than 25 previous insertions). A chest X-ray was taken one hour after the catheter insertion and reviewed. Details of the immediate problems of pneumothorax, arterial puncture, haemothroax, nerve injury, air embolism, catheter embolism, mediastinal haematoma and catheter malposition were recorded; along with the indications for, and other problems relating to difficulties or failure of, catheter insertion. Reinsertion of the catheter on the opposite side was attempted if malposition of the catheter tip or failure to insert the catheter occurred on the side of the first attempt. Pneumothoraces were treated with anterior intercostal underwater seal drains when necessary, and subclavian arterial punctures were treated with five minutes of digital pressure over the insertion site after removal of the needle. The study was undertaken over a six-month period.
RESULTS
Infraclavicular subclavian catheterisation was attempted on the right side in 126 patients and on the left side in 126 patients. In 223 patients the first attempt at subclavian catheterisation was successful, 112 on the right side and 111 on the left. Ten right-sided attempts and 14 left-sided attempts initially failed and were subsequently successful on the opposite side. Five attempts at infraclavicular subclavian catheterisation failed on both sides, four when the intial attempt was on the right side and one when it was on the left. A central venous line was subsequently inserted using another venous access.
Of the 252 catheters 80 (32070) were used for parenteral nutrition 137 (54%) for central venous pressure measurement and 35 (14%) for difficult peripheral venous cannulation. The complications of pneumothorax, subclavian arterial puncture, haemothorax and malposition of the catheter tip were the only major complications encountered ( Table 1) .
Malposition of the catheter tip when inserted on the right side (15%) was significantly commoner than malposition of the catheter when inserted on the left side (2%), p < 0.01. There was no significant difference between the incidence of the other complications on the two sides.
There was one death in our series due to a haemothorax. The patient had the subclavian catheter inserted just before undergoing an emergency craniotomy. The subclavian catheter had been unable to be inserted on the right side and whilst the insertion of the catheter on the left side had been successful, the procedure had not been easy. With induction of anaesthesia the patient had a cardiac arrest from which he was unable to be resuscitated. At autopsy, two litres of blood were present in the left pleural cavity due to a tear in the left subclavian vein.
The blood accumulated over 1 Y2 hours following the insertion of the catheter and during the patient's preparation for surgery. Since the concern was more for early initiation of surgery the occult blood loss only became obvious upon induction of anaesthesia when the drop in blood pressure was catastrophic leading to the patient's demise. DISCUSSION Central venous cannulation using the infraclavicular approach to the subclavian vein has a greater incidence of technical complications when compared with internal jugular vein cannulation or supraclavicular procedure, reasoning that the cupola of the lung is lower and the thoracic duct is on the opposite side;8 furthermore if the operator is right-handed the right-sided approach facilitated the technique of insertion. Padberg et al. recommended right-sided subclavian vein catheterisation for placement of nutritional catheters since they noticed an increased incidence of superior vena cava thrombosis with left-sided when compared with right-sided subclavian cannulations when using polyvinylchloride catheters. 5 In our study we did not confirm the suspicions of Fischer et al. since our complication rate between right-and left-sided cann ulations were similar. If nutritional catheters were to be used for prolonged periods we inserted silicon catheters to reduce the incidence of superior vena caval thrombosis. 9 ,1O The incidence of catheter malposition on the right side however was greater than that on the left and whilst this has previously been reported it has only been considered a minor problem. 5 If the malpositioned catheter tip is left in position inaccuracies of central venous pressure readings, 11,12 thrombosis or thrombophlebitis of the internal jugular vein,13 or retrograde perfusion of the intracranial veins 14 are some of the complications which may be encountered.
If repositioning of the catheter is attempted the incidence of infection may be increased. If the catheter is removed and replaced the complications associated with a second puncture increases the overall complication rate associated with central venous cannulation for that patient.
From our study we found a similar incidence of failure of catheter insertion and similar incidence of immediate complications from infraclavicular cannulation of both right and left subclavian veins. However, we observed a lower incidence of catheter tip malposition on the left side when compared with the right. Thus we believe that if an infraclavicular approach to subclavian cannulation is being contemplated and there is a choice of side, leftsided cannulation of the subclavian vein should be attempted first. The death which occurred in the series leads us to caution against the use of the infraclavicular approach for subclavian catheterisation in patients who are about to undergo non-cardiothoracic surgery.
